Chemotherapy and immune checkpoint inhibitors (ICIs) exhibit a synergistic activity when administered together: by killing tumor cells, chemotherapy triggers the release of cancer antigens, thus enhancing cancer antigens presentation by antigen-presenting cells. Moreover, chemotherapy also presents an immunomodulatory role, both immune-stimulating and immune-suppressive. In fact, while it enhances the number of CD8+ tumor microenvironment (TME) infiltrating T cells and stimulates the maturation and activity of antigen-presenting cells, it also promotes down-regulation of myeloid-derived suppressor cells (MDSCs) and Tregs production and TME infiltration. Therefore, taking into account these preclinical and early clinical data, several chemo-immunotherapy combinations have been investigated in clinical settings and thanks to the very promising results achieved, to date, some of these combinations are US FDA and EMA approved and are starting to shape different international clinical guidelines.

Taking into account the existing preclinical and early clinical data regarding chemo-immunotherapy combinations \[[@B1]\], several of these have been investigated in clinical settings and thanks to the very impressive results achieved, to date, some of these combinations are US FDA and EMA approved and are starting to shape different international clinical guidelines \[[@B2]\]. In fact, as of January 2020, three chemo-immunotherapy combinations are FDA and EMA approved: cis/carboplatin + pemetrexed + pembrolizumab (nonsquamous NSCLC); carboplatin + paclitaxel/nab-paclitaxel + pembrolizumab (squamous NSCLC); and carboplatin + paclitaxel + bevacizumab + atezolizumab (nonsquamous NSCLC) \[[@B3]\]. Furthermore, several other chemo-immunotherapy associations -- even though still neither FDA, nor EMA approved -- have recently produced very promising data: carboplatin + nab-paclitaxel + atezolizumab (nonsquamous NSCLC); cis/carboplatin + pemetrexed + nivolumab + ipilimumab (nonsquamous NSCLC); cis/carboplatin + paclitaxel + nivolumab + ipilimumab (squamous NSCLC); cis/carboplatin + pemetrexed + durvalumab + tremelimumab (nonsquamous NSCLC); cis/carboplatin + gemcitabine + durvalumab + tremelimumab (squamous NSCLC); carboplatin + paclitaxel + durvalumab + tremelimumab (nonsquamous or squamous NSCLC; see [Supplementary Table](/doi/suppl/10.2217/lmt-2019-0018/suppl_file/supplementarytable.docx)) \[[@B9]\].

KEYNOTE-189 {#S0001}
===========

The cis/carboplatin + pemetrexed + pembrolizumab combination was assessed in the KEYNOTE-189 trial, in which 616 naïve nonsquamous advanced NSCLC-affected patients without positive genetic biomarkers were randomized (2:1) to receive cis/carboplatin + pemetrexed + pembrolizumab followed by pembrolizumab and pemetrexed maintenance, or to receive cis/carboplatin + pemetrexed + placebo followed by placebo and pemetrexed maintenance \[[@B12]\]. As a result, the experimental arm outclassed the placebo one: median progression-free survival (PFS): 8.8 vs 4.9 months; hazard ratio (HR) for progression of disease (PD) or death: 0.52; with a comparable rate of grade 3--5 treatment-related adverse events (TRAEs) between the two arms: 67.2 vs 65.8%. It is worth mentioning that these positive results were granted regardless of PD-L1 expression levels, however, a trend to better results was associated with increasing PD-L1 expression rates \[[@B13]\]. Moreover, following an updated analysis with a median follow-up of 18.7 months, overall survival (OS) data were disclosed, confirming the outstanding results of the combinational arm: 22.0 vs 10.7 months; HR for death: 0.56.

KEYNOTE-407 {#S0002}
===========

The carboplatin + paclitaxel/nab-paclitaxel + pembrolizumab association was approved thanks to the results coming from the KEYNOTE-407 trial, in which 559 naïve squamous advanced NSCLC-affected patients without positive genetic biomarkers were randomized (1:1) to receive carboplatin + paclitaxel/nab-paclitaxel + pembrolizumab followed by pembrolizumab maintenance, or to receive carboplatin + paclitaxel/nab-paclitaxel + placebo followed by placebo maintenance \[[@B14]\]. The results clearly favored the experimental arm: median OS: 15.9 vs 11.3 months; HR for death: 0.64; median PFS: 6.4 vs 4.8 months; HR for PD or death: 0.56; with a comparable rate of grade 3--5 TRAEs between the two arms: 69.8 vs 68.2%, respectively. Moreover, also in this trial the clinical benefit was observed independently from PD-L1 expression levels, although a trend to better results was associated with increasing PD-L1 expression rates.

IMpower 150 {#S0003}
===========

The carboplatin + paclitaxel + bevacizumab + atezolizumab was approved thanks to the data from the IMpower150 study, in which 1202 naïve nonsquamous advanced NSCLC-affected patients were randomized (1:1:1) to receive atezolizumab + carboplatin + paclitaxel + bevacizumab followed by bevacizumab and atezolizumab maintenance, or to receive atezolizumab + carboplatin + paclitaxel followed by atezolizumab maintenance, or to receive bevacizumab + carboplatin + paclitaxel followed by bevacizumab maintenance therapy \[[@B15],[@B16]\]. The four drugs arm was then compared with the carboplatin + paclitaxel + bevacizumab one.

As a result, the experimental arm granted better results than the control one: median PFS: 8.3 vs 6.8 months; HR for PD or death : 0.62; median OS: 19.2 vs 14.7 months; HR for death: 0.78; with a comparable rate of grade 3--4 TRAEs between the two arms: 55.7 vs 47.7 %, respectively. The benefit in terms of survival was found to be independent from PD-L1 expression rates, even though better performances were associated to higher PD-L1 expression levels. Notably, the survival benefit was also granted in key subgroups, in other words, patients harboring *EGFR* mutations, *ALK* rearrangements or liver metastases.

IMpower 130 {#S0004}
===========

In the IMpower130 study, 724 naïve nonsquamous advanced NSCLC-affected patients without positive genetic biomarkers were randomized (2:1) to receive carboplatin + nab-paclitaxel + atezolizumab, or site of care (SoC) chemotherapy followed by maintenance therapy \[[@B17]\]. Comparing these two treatments, collected data favored the former one: median overall survival (mOS): 18.6 vs 13.9 months (HR for death: 0.79); m PFS: 7 vs 5.5 months (HR for PD or death: 0.64) \[[@B9]\]. Although it is still neither FDA- nor EMA-approved, this combination recently received EMA\'s Committee for Medicinal Products for Human Use positive opinion for its implementation into clinical practice.

CheckMate 9-LA {#S0005}
==============

On the other hand, in the CheckMate 9-LA trial, naïve nonsquamous or squamous advanced NSCLC-affected patients without positive genetic biomarkers were randomized to receive respectively cis/carboplatin + pemetrexed + nivolumab + ipilimumab vs SoC chemotherapy or cis/carboplatin + paclitaxel + nivolumab + ipilimumab vs SoC chemotherapy \[[@B10]\]. Even though the full dataset associated with this trial is still not disclosed, in a very recent press release, the Bristol-Myers Squibb Company (NY, USA) announced that these associations met their primary end point of superior OS at a prespecified interim analysis. However, these chemo-immunotherapy combinations are still neither FDA- nor EMA-approved.

POSEIDON {#S0006}
========

In the same vein, in the POSEIDON study naïve advanced NSCLC-affected patients without positive genetic biomarkers were randomly assigned to receive cis/carboplatin + pemetrexed + durvalumab + tremelimumab, or carboplatin + paclitaxel + durvalumab + tremelimumab vs SoC chemotherapy (nonsquamous NSCLC) and cis/carboplatin + gemcitabine + durvalumab + tremelimumab, or carboplatin + paclitaxel + durvalumab + tremelimumab vs SoC chemotherapy (squamous NSCLC) \[[@B11]\]. Similar to CheckMate 9-LA, although the results of this trial are still not available, on 28 October 2019, AstraZeneca (MA, USA) announced that the chemotherapy + durvalumab + tremelimumab triple association met its primary end point of benefit in terms of PFS at a prespecified interim analysis. To date, however, this combination is still investigational.

Chemo-immunotherapy combinations in the treatment of advanced NSCLC: different approaches for different patients? {#S0007}
=================================================================================================================

As the above-mentioned data show, chemotherapy plus immunotherapy combinations are currently starting to and will -- in a very near future -- replace chemotherapy as the standard of care treatment for most naïve nonsquamous or squamous advanced NSCLC-affected patients without positive genetic biomarkers, however, while the benefit is evident in patients expressing a PD-L1 tumor proportion score (TPS) \<50%, it is not so clear in those with a PD-L1 TPS ≥50%.

In fact, according to clinical international guidelines these patients are already eligible to receive first-line pembrolizumab instead of current standard of care chemotherapy.

To date there are no clinical data about a head-to-head comparison between first-line pembrolizumab vs first-line pembrolizumab + chemotherapy (presently offering the best outcomes among approved chemo-immunotherapy combinations) in naïve nonsquamous or squamous advanced NSCLC-affected patients without positive genetic biomarkers with a PD-L1 TPS ≥50%, sparking a debate on the most effective and appropriate treatment.

On the one hand, some indirect comparison meta-analyses have been performed in order to answer this question, but due to their nature (i.e., no head-to-head comparisons) the results provided must be taken with caution. Doherty and colleagues constructed a meta-analysis including patients from the KEYNOTE-024 study and from the PD-L1 TPS ≥50% subgroups from the KEYNOTE-189 and 407 trials in order to compare pembrolizumab with pembrolizumab + chemotherapy \[[@B18]\]. The results showed no benefits in terms of OS, PFS or TRAEs; however, the pembrolizumab + chemotherapy combination was linked to higher overall response rates (ORR) and fewer early (first year of treatment) PFS events. Similarly, Zhou *et al.* designed a meta-analysis including patients from the KEYNOTE-024 study and from the PD-L1 TPS ≥50% subgroups from the KEYNOTE-021 (cohort G), KEYNOTE-042, KEYNOTE-189 and KEYNOTE-407 trials, comparing pembrolizumab to pembrolizumab + chemotherapy \[[@B19]\]. These results showed that the pembrolizumab + chemotherapy association granted better results in terms of ORR and PFS, but no OS benefit was observed. Therefore, these results seem to suggest a sequential approach in this subset of patients, administering upfront single-agent pembrolizumab followed by post-progression classic standard of care chemotherapy. However, not only must we bear in mind the limited scope of these data, but we must also consider that a sequential approach could not be always a feasible option, in fact, according to the different estimates, up to 50% patients are not able to receive their intended second-line treatment due to the rapid functional and clinical post first-line-treatment progression of diseases, suggesting a 'the best first' approach \[[@B20]\].

Taking into account all the aforementioned data, it clearly appears that to date, without a direct head-to-head comparison between pembrolizumab alone vs pembrolizumab + chemotherapy, the choice between these two regimes for the PD-L1 TPS ≥50% subset of patients must be made according to a case-to-case approach, considering the patient\'s specific characteristics: for example, while a pembrolizumab monotherapy could better suit a patient with a low tumor burden and a better performance status, a pembrolizumab + chemotherapy combination would be more appropriate for a patient with a high tumor burden and a poor performance status, for whom a rapid and more probable response to treatment is crucial \[[@B21]\]. Moreover, this scenario is further complicated by the fact that patients expressing very high levels of PD-L1 TPS (i.e., 90--100%) seem to represent a separate subgroup among patients expressing PD-L1 ≥50%. For example, in a recent retrospective analysis Aguilar and colleagues compared ORR, median progression free survival and mOS outcomes in patients receiving first-line pembrolizumab expressing 90--100% PD-L1 TPS to those expressing 50--89% PD-L1 TPS \[[@B22]\]. As a result, all these outcomes were significantly improved in the former subgroup: ORR: 60 vs 32.7%; median progression free survival: 14.5 vs 4.1 months (HR for PD or death: 0.50); mOS: not reached vs 15.9 months (HR for death: 0.39).

Furthermore, this very same problem could soon arise with reference to atezolizumab, in fact, apart from the positive data coming from the IMpower150 trial, atezolizumab also showed very interesting results in a recent interim analysis from the IMpower110 study. In this study, 555 high PD-L1 expressing (TC3/IC3) naïve nonsquamous or squamous advanced NSCLC-affected patients without positive genetic biomarkers were respectively randomized (1:1) to receive atezolizumab monotherapy vs cis/carboplatin + pemetrexed or atezolizumab monotherapy vs cis/carboplatin + gemcitabine and results decisively favored atezolizumab over SoC chemotherapy: mOS: 20.2 vs 13.1 months (HR for death: 0.595) \[[@B23]\].

Therefore, the quantification of PD-L1 tumor expression could represent highly helpful information, contributing to guide the diagnostic-therapeutic process.
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